1/2 <<—. is 

m • 

PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 04-21 1 258 

(43)Date of publication of application : 03.08.1992 



(51)Int.CI. G03F 7/039 

G03F 7/004 
H01L 21/027 



(21 Application number : 03-029562 (71)Applicant : WAKO PURE CHEM IND LTD 

(22)Date of filing : 30.01 .1 991 (72)Inventor : URANO FUMIYOSHI 

NAKAHATA MASAAKI 
FUJIE HIROTOSHI 
ONO KEIJI 



. Searching PAJ 



(30)Priority 

Priority number : 02 19611 
02 19612 
02 19614 
02 19617 
02329552 



Priority date : 30.01.1990 
30.01.1990 
30.01.1990 
30.01.1990 
30.11.1990 



Priority country : JP 
JP 
JP 

JP 



(54) CHEMICAL AMPLIFICATION TYPE RESIST MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a positive type resist material which possesses the 
high transmissivity for the far infrared light and KrF excimer laser beam, the 
superior sensitivity for light exposure, heat resistance, and the close 
adhesion performance with a substrate. 

CONSTITUTION: A chemical amplification type resist material contains the 
polymer shown by the formula, photosensitive compound which generates 
acids through light exposure, and a solvent which dissolves the above- 
described chemicals. In the formula, R1 is a methyl group, isopropyl group, 
tert-butyl group, tetrahydropyranyl group, trimethyl silyl group or tert- 
butoxy carbonyl group, and each of (k) and (I) is a natural number (k/(k+l) 
=0.1-0.9). As the polymer, is listed p^tert-butoxystyrene-p-hydroxystyrene 
polymer, and as the acid generating agent, is listed bis(p-toluene sulfonyl) 
diazomethane. Further, as the solvent, is listed methyl cellosolve acetate. 
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AD 7^*****4} U ntt0XttS«5S*^t> 

50 #x;i^*5'£XKx;u*=;vs*&*>-r. ] 
•fti 1 

[ftl 1] [**. R13ttJttlHfcl~10©*JM*. 

«x«sa«©7;i/^;i'S, h u yjwtu * ?MPSx»ft 
9 

[ftl 2] <5£«t>. RlTIWcaH^Xtt^^S***) 
f. ) r^SnsSSS^L. R14RtfR15tt**&St 

UT^aH^xaeiast 1 ~ 5 ©<ffiR7;p+^s*^t> 

V. R16tt&5S3Sl~10©itta%t »««XttS«©7 

7xxjps» Any>gj|7i^». 7JP 

•fti 3 

[ftl 3] (jS^ R18, R19, R20R^R21tt*-<fa 

ai/T^can?. Anyvuf. ss5ai~io©itffi 

ft, »tt«X»4j8tt©7JV^HSX«^a* 1 ~10©7 

;i/3^->ss^t?u, z-ttA-^Di^-h-fa->. p- 
h^x>x^**- M a->x« h u 7;va-D^^>x 

Jl^-h-f *>***>■*-. ) 
•ftl 4 

50 [ftl 4] (S*. R22«hU^OJP7-fe^S. p-h 
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(7) 

11 

ji<# - * * >x;i<*xjpgx fi V*)y)\<*a*i? 
>*;i/*-;pg£SfcU R23*<ti;R24tt*-*aifi:L 

[0017] ft6T^$nafl:fitiii sictsb 

its. {k9RZfifol O-VTfitSftZit&QotVTmfZK 
••fb8 

Kb 8] (a*, Rg&tfRioKtinrSKHi;. ) 
•■fb9 

[ft; 9] (5£«f. RgR^Riottiuiaici^i;,, ) -c*s 
nsfl^Bn?**, mxm i 4 KSfcroi^x 

Mb 10] (iW. R9Ri;R10«mrlH^i;. ) 

[0018] *mw\zikTiff$ii,\,*mm&m<oM<frm£ 

LTHWjttflfX <p-h;Vx>x;M*x;W i?7V** 
>, i-p- h^3i->x jw*s;i^i-^ * vOUM^xji^y 
tfx (-rv7nifjpx;i'*-JW v?v*9 
>. t:x (v'^d^^J';px;^=jw i?7 20 
i-j^-i>D's^->;i/x;W3}T-;u-i-iert-^;i'XJi'7jx-ji/ 
y7'/^^>, i-p-h;i/x>x;i'*-JWi-->^n^+ 

x;p^-;i/^ntf^-7xy>, 2-*9>X)lft—)V-2- 

**)V- ^DW7i/>, 2,4-5?;* 

5 1 ;p-2-(p-h;vx>x;i'^x;v)^>^>-3-^->. 2- 
(2^ p^*->;p*jPjHx;W-2-(p- h;Kr>xjt/*x 

•j-^;vx;i/^x^Ap-h;px>xJk*^.— h» p-h;vx 50 
>x;!^ >K2-r: h D^>i?;K MJ £ p;V»862, 6-5? 
- v p-h>j 7J^D^^jK>-t?>x;u^ 

>K2, 4-yx h a^>^ji/^*t^f snsatcn^cig 

[0 0 19] #f893TfflV>&nsS3!l2:l,Ttt, 

■k^rt*, ffi«tt230~300nm#iefc®iR*WL.>i^ ! fe©*t 

T-fex— K ifJVtny;ir77tf-K :/Pb!U> 

;k 9UBx?*. Bt2-ih*>'if;i', \Z)V\i>m* 
tr^tf^Kx^jk 3-* h^^yatf^-^K^^ 

'JH>, ->^p<\*tJ-/>\ *3MUx3Mi»*rh>, 1,4- 
>***u-x x^w^'jp-^/^v^Dfcrjkx- 
^x^w>^'jp-;^/^5 L ;vx-^xtt^ 

[0020] #5e?ii©wi>x a^±i3 




!$m¥-4-2 112 5 8 
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[0 0 2 1] *52?lifcliS*W5>Xh#)ft£ffl^TA-*- 

a-^©S«©± tcjp**to. 5-2 u m& t & 5 i V \z 
m^BL (3@©±^tUTfflV^«-&IC«0.1~0.5tfm 

meo . =.n*^--^>tf> ^70^130*0. io~3o^fa. 

£U<«zfr>y hZfU— hJ:T70~130'C> \~~2ftW?V 

TX^S±E©VS?XhR±fc!l>3fU 300nm&T©& 
^3t*S3tfi(exposure dose) 1-lOODJ/ctfgflft^: 
5<fc5fclfBttUfc«, O.l-SX-rh^fSH/T^xtf 

0.5~3#&a, AH;Kpuddle)j£. XT'l'-S 

^©«j*t«tos«-rntf. s«±fcBW©A^->dt 

[ » 0 2 2 ] -^ttl^Mteflttiftftttfc*** ©, 
#>?l!k^Xhtt»C»ttSjg-&JttUTtt, B-&&1 
fi&fc#LT!gftft{b^Wa0.01~0.3ffiS» ff*L< 

ao.oi~o.isg#ie*^tf6n.5. *^w©w 

5>Xh*m* ©*§«©§<!: LTtt, *5SWIC«-5fi^#: 
t®^^b-&fet£^«Ufcil8m#6n-53pi?ljUyx 

iafil^UTl~20afi, »iKttl.5~6lM 

[0023] sfc, ±gLfc«i^«-a/i^->^asic: 

&«£©7JU;frUfcJ££S#-rn««k<. S#0.01~20 

x©«5H*^3i«?*n*. «fflsn*7;i/*us 

StiUTtt, W^fiTMAH, P«J>, hUX^/-;l-75 
>^©«a75>IS, WA«NaOH. KOH^OifSJTJV* 

[0 0 2 4] *%mz&zm&m*> t hp^->x^v 

tt**U H5-fXy^Wtt*#U J.t5S«t©^J» 

ftiranxv^. jW!B#fc-i-csiiiLfc#fs§ii 

ffi©^"C^6nfcl^a©fi^«: (fc 
HP^^X5=-l^>#»**-r-5) ICit'CT248.4nB#ja 

[0 0 2 5] *»M©W^Xh#f»aKrFX^->VP— 
9V%. KrFX+^TV'— (248. 4nm) 
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(8) #B§¥4 - 2 1 1 2 5 8 

13 14 

[0026] woftm \z-o \*->Tm#wvmwr s 2ns*^t;:8£oT&#f8£-f 



C5£2] 



CH 



CH 



N, S S0 2 CH, 



S0 2 -C— C 
CH.O 



[0] 



CH 



S0,H+C— C 



►C— C 
CH,0 



K3] 




CH 



•SO? 



-Cit-f-O -^• c »^O" s0 » H+ ZJS-CH-C 



[SC4] 

(X,CC00CH 
0 t N 



hv- 



0 a N. 

>a 3 CC00H+0HC 
0 



XcH-l 



CH-CH S 



0C(CK») 



»/ 



JLL, 

A 



* [SC5] 
4-CH-CH,V c «» 



1 

OH 



CH 



/ 



C-CH a *H 4 



■Dfe»^fctt«3t«t*«3fc88t©WT7;p* U9MMR 

[0027] &rF\zmmm> mmm, msmms-imm 
&&tfT*%w&mzmm\z8tm?zw* *&mtcn 

[0028] fljgeg 1. #U(p-tert-:7h*5'X9H' 



(1) p-ter 1-7 V^-sXJ-Vyn. 6glrfttjKfiCD2, 2* -7 "J 

10000 (GPC85:#>JX^U>g2p) . 

(2) ±E(l)T?»fc#'J (p-tert-^ h*->X? 1 t/'»15.0g 

*r3ii\ Wtti&fcifiia, *tfc> i£ffif£j*UT#y(p-ter 

t-^l-^X^l^-p-fc HD^>'7.5 L U»11.8gSe 
fil»:fc&£LT#&. ®5nfcS-&#©p-tert-:/h* 

0 (GPCfcttfUX^l^gW . 
[OO29]«ig09 2. #U(p-tert-:7>*->X5 1 l' 
> -I>- 1 H n *S/X^ V > - * * f U JVm. t er 
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(1) p- 1 e r t - Zf b * is X 7 V > 28 . 2g (0. 16 *M SOS * * 
2 U ;i« tert-:/9MP5. 7g(0. 04^E ;W fcftHKa<z>2, 2' -7 

80t-C8ttHItt£R*;S**:. £j&»ft#2m 
Mx-fi^i:iiA, flTffiBftfflJR* Gift 

U > - * 9 9 U ter l-^WM 23. 8gft afe»*S ^ 
Itifco (2)±f2(l)T#fc#'J (p-tert-:/ h*>-X 
* > - ;* ^ ^ U )Vm. t er t 23. 5g ft 1, 

p-h;px>x;^>K2gftjn^Tm^ 10 
$T$i2\ sftHSfta^ «jEE^jauTp-#u(p-t 

ert-^h^->X^U>-p-t HD^yXfl/>-^^^ 
UJI«tcrt-^5F*)14.1gfteft»#JltLT*3fc. # 

n^isX^U^&vm&M&wmMfelz*: t)#J4:6~C 
feofc, aa¥*l$H^**$J15000 (GPCi£:#UX^> 

gig) o 

[0 0 3 0] ffiftM 3. ^JCp-tert-^h^v-X^l/ 
>-p-k FD^yX^l/»(0^ -2 a? 
p-tert-^h^->X^W>3.5g(0. 02^;WStfp-b F D 
**%>7&V>%. 7g(0.022*;Wftffl?gM#£LT^fc 

JRft5}fiX-5r;U*fcffiA. &#r£i*\ «fUll^a^ 
Sffi^jSbT^U(p-tert-^h^^X^ly>-p- 

£ nfc*fi£*#<Z>p- tert-y h^i/X^l/ £p-fc 

&m¥*5#=?ami0QQ0 (GPCifcitfUX^U 

>mm) . ^ 

[0 0 3 1] fijftftf 4. #U (p-tert-t/h^v-X^ 
>-p-tHD+yXfl/»^ -3 

(1) p-t Hn^^X5 1 l/>5.0gftm5!lS^a:bTfflV^ 
£U1«CBBM1 t^lc UTfi^SlSftfrV^ 
SffflSftSSEL ife*§K MJEf£SLT#U(p-fc:Fn^> 
X5PV>)4. 2gft LT#&o 

(2) WJE^S fcl±e (1) T^£# U'(p-fc HD+yXf 1/ 
»4.0g©^ h^^X^>(70ml)»aftAn. ^ni: 
<V^W >60gRtffiS&0. 3ml ft - 60<C£TFT Jn*-fco 

^^T45t:Ti«rra, &^mmi?22mmmftK&t<it 40 

fc. Kfc^ E&ffltftJgtfU Siift£gW-MJ*AT 
+?&U **KSEA* S*r£1*\ WfflSftS^ 
MJBE^bT#U(p-tert-^h^>-X^^>-p-kHn 

^'>x^i^»4.igfta6©*a^LT^feo #snfc 

a^#QpHert-7 h*^X^>mft£p-t HD*y 
X^V^&^S^Jt^HNMRai^^ckDiKjlrlTfeo 
SS¥^^S*SJ10000 (GPC& : 2j*UX^>g 

[0 0 3 2] SjgW 5. #U(p-tert-:/h*->X3^ 
>-p-tHD^>Xfl/>-7YDZhU;l/)^ 50 




®B!¥4-2 112 5 8 

15 

(1) p- t e r t -7 b * ->X 1/ >28. 2g (0. 16^) KXfV T 

ox h u ;w. ig(o. 04^e;w ft2, 2' -7 */fcf x (2-* 

S5T90 < CT2^rafi^g*$ii-fco SJ&Stft* 
9 /-;W£ttAl,TaW£it\ WfflSft»«l, 
^JtbT^U(p-tert-^h*->X^l/>-^VDXhU 
;i/)21. 3gft&£»*g£LT*§fc. 

(2) ±fB(l)T#jrc/pU(p-tert-^h^^X^ 1 U'>-^v 
DX h U JW20. Ogftffl ^T$«gfl| 1 <0(2) 
2fctf^5JSftfrV\ #U (p-tert-^h^vX^l^>-p- 
t HD*yXfU>-7YD- MJ;W 15. 4gftQfe»* 
StLT#fCo ^^n^S^Op-tert-yh^^X^ 
l/^iJM&tp-fc HD^yXfl/>*fi© WAJt^HNlfR 

si^^<tD»i:iT*ofeo aa^^aftisooo (gp 

C^:#UX^U>g2p) . 

[0 0 3 3] gj§0? 6. tfUCp-tert-^h^v-*;^ 
x;P^->X^l/>-p-t HD+$/X^l/»<0^ 

(1) #B»W|g4, 491, 628^ Cl986^).|SE«©**te<k-D 

£ tlfcp- 1 e r t-7 b * ^ ;P^x;i/^^ ->x V >2 
2g(0. 1^;W ft^ 1>T2, 2' -T^/tf X (2,4-^^7 V 

u-bOMmmft&T* h;vx>tp^miST9o < CT 

^iC^SLT^UCp-tert-^h^^^Xj^^vX 

^u»i5.2gft^e»*si:bT^o aa^^H* 
$512000 (gpc^ : #vx^u>mm o 

(2) ±E (1) U (P- 1 er t-7 b *zs%)Vtf—)\stt 
v-X^^»7gftffl^TffiS0U 1 <D(2)£mm\ZlsTEL& 
XXf&Sm&m** #U (p-tert-^h+^;i.3p-;^ 
tyXfl/^-p-tHn^yXfl/^. 8gftefi»* 
liUtffc. ^^n^a^#:0p-tert-yh^->X^ 
l^>¥tt<hp-t HP^^X^l/>¥fiO«^it^HNMR 
ffiS£KJ:Dm:lT&ofco 

[0 0 3 4] 7. ^ij(p-fh7t Knb!^ 

;i/^->X^U>-p-b Hn^^X^V»0^ 
3R'J(t:Hn^^X^W» [aa¥^4>^a*5l2000 : G 
PCffi (#UX^l^>gip) ] 9gft^^h^^x^>(100 
mD^SW^^ &^T3,4->?fc Ho-2H-tf^>12.6gR 
^K0.5mlftftI^30-40 , C7?15^Paa^Ufco KiiB 
ft, SJ(B«ft«JE««SU SSft^K^-hU^A^ft 

*4>K:aA, s«r$it, wmafta®, mjee 

SISUT^U (p-5 1 h^fc:Hn tf^r:;p^^x^U> 
-p-bHo^^X^U»11.0gftae©*atUT# 
fc, # ^ nfciM0rf h 7 b H D 1 7- W*y X 

[0 0 3 5] SiSW 8. ^UCp-tert-^h^v'X^V 

(l)p-tert-^ h*->X^U>15. 8g(0. 09^;0Rtf 
^ ij ^;n. 0g(0. 09^E;W tC«^a02, 2' -T!/ e 
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A (2, h U )V) £$gJnLT h ^X > 
5»X-^;WSfe8K «JEfe«UT#U(p-tert-^h 

{7 UJM&^^WIO. 5g£l,4-v**1t>lcS»£^ p- 
h^x>X^>Klg$«n^T«^aSS^1.5«rMfr 

ft *«c, «£Ef£*bT*U(p-tert-^h^->X^V> 
-p-b KD*^X^>-**^u;i/K;<^;W7.1g£ 
afe©*®tLT#fc. #£nfcfi^#<Dp-tert-:/h 

WBHHnBfeKiOtMie-efc^fc. fiS¥i$$HPS«15 
000 (GPCffi: #UX^k>S2p) o 
[0 0 3 6] fgjgft 9. 2-(^D^*^#;V#X 

(1) ^IV^y^A (HI 9 ft) 23. 9g(0. 98S^) &X^ 

^^>i6og(o.98^;w^?rFb, K^mxmm* 1 

Mm? U?<i K95g(0. 89^e;w COX^H-tWIC 

Lfcx-5r;WI£*»fcU *3fc* «Ctt7jf*^A 

ffi&SLTbp. 95-100t:/20mmHg@#Ol->^ W\3ris 
JH-^fjH-yn/V >50g^»Hfi?ft«fe^bT# 
'NMR <5ppm (l^nDMA) : 1.06(6H,d, 
X2), 1.12-1.87(10H,m,'>^DA,^>^^^^ 
>X5), 2.51(lH,m, ^0^\+-y->H^^», 2.76(1 

IRCNeat) cr' : 1710. 

(2) ±|B (1) -Zmitl-z/Z D *\**s)\r-2-* ^)V-l-?urt 
/ >47. 6g(0. 31^) fc*flSX^7 0 ;M2g(o. 31^e;w £ 
25-35 < CTfflrFLfc&> 50<CT3.5l$mJl#g*<*i* 

S*^«:aHga, MJEa&S Ubp. 99~105 , C/18imnHg 
a#CD2-^D v £ n JV-2- ;* ?-)V-\-?UJ\ 
/>30.1g$He?ft«ft^LT#fco 1 NMR <5ppm (S^ 
□ n A) : 1. 18-1. 87 (16H, m, ;* ^;Pg X 2 Rtfi" 
^D^iJ->^^P>X5), 3. 13(1H, BUMP'S** 

(3) JbiB(2)T##:2-^ UlV-l-^Z W\3c^)V-2-*?-)V 

>30. og(o. i6*;w ^pa***^ H 

(DMSOJgJKfcp- h;i/X>x;i/7^ >BS:J- h U V A30.0g 
(0.17^;WSrJPA. 60t:T20l^ma»S«^^^o EI6 
&£#**Ka:AU 0-5tnriP9IB«#l,&«. «f 
fflii£fift «£i»LT#fcfflteB18g£n-^*^ 
>-^>if>S«?cfcDH)!eaUT2-(>'^D^->;^ 




(10) 4$Bi¥4-2 1 1 2 5 8 

;p#x;i/)-2-(p- h;i/X>x;v*-j!/>:/D/i>i3. 5g£ 

mp. 123-123. 5*0, 

1 NMR dppin (l^DO»A) : 1.19-1. 91 (16H,m,* 
^)Vm X2 fttf5'£o«'Vt i tf>»;l9 t W>X5). 2.45 
(3H,s, h^Jim&^^JVm . 3.25(lH,m,,i/^D-\ 
*U">S*^», 7.33(2H,d,J=8Hz.^#^ 3-H.5-H), 
7. 65 (2H, d, J=8Hz, 2-H, 6-H) . 

IR(KBr) cm 1 : 1705, 1310. 
10 [0 0 3 7] Sjg« 1 0. \iMis>7Xi<\*c>>)VX)V 

(1) 7v?ft;t h U ^A22. 5g(Q.3tt)V)&'pm<Dyk\Z&m 
SiirfcS, 90%$*X^7-;H30ml^J{Lfco ^ 
T10-25t:.Tp-f^X>^J^x;^^D^< H60g(0,32 

^Mzmmzttx.? y-)\,mm*mri>. SMT2.5 

•**H*ft.l/&*. ^TfcSS&^^S^ATSaaL 
fcr ttM^l/, p=> *x->X**=*T V H50: 7 

it? 1 NMR tfppm (S^PD/fc^A) : 2. 43(3H, s, 

S) , 7.24(2H,d, J=8Hz, 5fS^ 3-H,5-H)> 7.67(2H,d, 
J=8Hz,^#^ 2-H,6-H)c 
IR(Neat) cm" 1 : 2120, 

(2) n^\^->;^^-;i/20. 2g(0. 17^e;w \z&mt% 
U ^ A12. 0g(o. 2i^£;W<?)x^ /-;i^&££mT»T 
U 30±5t:T30»«^SiS$^c<, ^T?aMt;^^k 

>18. 2g(2. 14^;W ^SAL50± 5^6 mm&WRfe 
^Ufco Sfi-C 1 ^ftgg, ^(:x^ J -;P55ml ^ 
^>^X^>K^hU^A400mg^iq 
30 V7t&, 30%MK^*^50g(0.44^;i/)^45-50 < CTi» 

t, 3i\zmum*v4mmmtKfei,?Zo s^s> *2oom 
jftUT#^aisa22g$x^/-;^Dii«abTifA 

(->^ n a,*^x;V*x;w >15. 5gSr^fe$f«a 
mp.l37-139lCo 

1 NMR <5ppm (I^DD*M) : 1. 13-2. 24(20H,m, is 
^D^\^>i8^^U>X10), 3.52-3.66(2H,m,^^ 
n^iJ->S^^>X2), 4.39(2H,s,^^l^»o 
40 IR(KBr) cm- 1 : 1320, 1305. 

(3) *Sft^ h U ^ Al. 7g^60%^*X^ J -;P70ml \Z 

mmzK. ^nic±E(2)T#fcHA-v^DA^^;i, 
a;u^x;v^ 9 >12. ig(o. 04^e;w s^tn b£o ^cv^t 
±E(i)t#fcp- I>;px>x>!V^x;pt^ H8. 2g(o. 04^e 
)\,)<D3i*S—)V SSK&S-IO^TJST, 

7^ffljg»K^$^. sfiTi«»es, waa^a 
x^/-;i/ft^, %®LT#^a«saiig^T-k 

hxhU;VJ:r)SJBabT^A(->^Dv\^^;^;^ 
^/^ ^ >8. Og&^JIfe^U XAStbTi 

5» it. 
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njp.l30-13rC. 

1 NMR 5 ppm (MP a n : 1. 13-2. 25 (20H, m, 

^ D >?g^^l/>X10), 3. 36-3. 52 (2H, m, ^ 

IR(KBr) cm 1 : 2130, 1340, 1320. 

[0038] mmm 1 1. p-h;io:>x;^>&2,6- 

(1) 2, 6-S^x h D^>X7Jl/5 ; b H19. 6g(0. l^M £;< 
^/-JV200ml^tCS«$it-15~25 < CT^9R{b*^S^ 

S&SSU SfifCTKlOOmlR^na 

*;i^ioomi£jn*, i($rajf#EjS3i**:&, »m. 

*A.T3Wk8u «j»ffl*a9JU, mtf£:U..a&® 
2, is-s?x h ;ns. 0g£»fejeH£ b 

qq). 92. 5^93. SC. 

1 NMR frppm- (S^ Q : 2. 77(1H; t, J=7Hz, * 
KS) , 4.97(2H,d, J=7Hz,*^l/» , 7.66QH, t, J=8H 
zJfS 4-H), 8.08(2H,t,J=8Hz,35#gI 3-H, 5-H) „ 

(2) ±JB(l)T?#fc2, 6->>X h D^>^T;l.3-;H4. 9 

g(0.075^E;W tp- Mkrvx;^-;^ n^-f F15. 7g 
(0. 083^E;W £7ir h >150ml Z.n\ZiSzs>? 
ns\3rzs)lT a >15g£>7iz h 0 -lO'CTfgT 

>U9. 8g^^Hfi»M-«S<h LT#fc. 
05>.98— 99C« 

1 NMR 5 ppm (fi^nn^A) : 2.45(3H, s, **?)V 
m , 5.57(2H,s, , 7.34(2H,d,J=8Hz,p-*3 L 

;^>if>S 3-H,5-H)> 7.68(1H, t,I=8Hz,^Xhn^ 
>V>m 4-H), 7.72(2H,d,J=8Hz,p-^^;^>1f>S 
2-H, 6-H), 7. 72(2H, d, J=8Hz, h D^>if >S 3~H, 5 
-H). 

IRCEBr) cm 1 : 1360, 1170 o 

[0039] mmm l 2. 2-*?VP-2-(p-h;ki:>X 
;v#x;» ^p^7x; 

**9S-)V& 9 WJ8ilLT2-;*^-2-(p- Mkr>X 
^x;w^p W7i/ >*efi«f«St LT#L 
mp. 64— 64.5C 

1 NMR <3 ppm D D frft^) : 1. 70 (6H, s. ^ 
X2) , 2.45(3H,s, h^K**^^*) , 7.32(2H, 
d, J=7Hz,p-*^;V*>tf>5g 3-H, 5-H), 7.44C2H, t, J=7 
Hz,^#S 3-H, 5-H), 7.54(lH,t, J=7Hz,3f#S 4-H), 
7.67(2H,d,J=7Hz,p-;*^^>if>S 2-H,6-H), 7.95 
(2H,d,J=7Hz,3?#St 2-H.6-H). 
IRCKBr) cm" 1 : 1680, 1303, 1290 e 
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20 

[0040] &mm i 3. 2,4->?*? i ;w2-(p-b;i'X 

S&n-/\^>-^>i?>ii^OBieSbT2,4->?^ 
^l^2-(p-h;i/X>x;^r:;i/)^>^>-3-^->$efe 

mp.76-79t:o 

1 NMR 6 ppm (S £ n D : 1. 15 (6H, d, * 

i0 X2) , 1.55(6H,s,^^S X2) , 2.45(3H,s, 

K*5fe^^;l/S) , 3.54(lH,m, J=7Hz, 7.34(2 
H, d, J=8Hz, 3-H, 5-H) , 7. 65 (2H, d, J=8Hz, ^rSS2 

-H,6-H). 

IRCKBr) cm 1 : 1715, 1305, 1290. 
[0 0 4 1] gjjgflj 14. *r)V*)},ifr-)V 

Wt^jvttt^iv p-hu;vx;i/*c>6.og (0.03^ 
^>^hu»>A60mg^jnLfc^, zo%mkit&m* 

20 6.8g (0.06^t;W ^45-50\:T?gTb, *V^}f#j!S5 
TlO^WSJK^it^:- ^ST-«ae^> *400ml^Jc 

fcfiiBS7.2g<£X^/-;i/ckD?lteSUT^^X;^ 

~)V p-h;px>x;^x;i/^^>6.ig^efeff«st 

mp. 163. 5~165t:o 

■NMR <5ppm (l^DOWA) : 2.48(3H,s, 
fi*^^S) , 3.28(3H,s.^^X) , 4.56(2H,s,* 
, 7.40(2H,d, J=8Hz.33r#^3-H,5-H), 7.87(2H, 
5(? d, J=8Hz, 2-H, 6-H) • 

(2) _Lie (l) ^ ^;px p- h ;vx >x;P^ 

x;M^>5.0g (0.02t;W $rffl^TSiiWl 0<D(3) 
g&x^y-JI/.fcDMiSSUT^^l/X^-jl, p-h 

*x >x;^x;v^7 ^ >2. 2g^^al^e»)ttta t 

mp.107.5— 109C« 

1 NMR tfppm (S^Dn*Jl/A) : 2.46(3H,s, 
m&**)Vm , 3.42(3H,s.*^g) , 7.38(2H,d,J= 
40 m.^mm 3-H,5-H), 7.87(2H,d,J=8Hz,5f#m2-H,6- 
H). 

IRttBr) cm 1 : 2120, 1350, 1330. 

[0042] nmm 1 5. l-^ry-i-^^x^ 

-;H-7x^^ >-2-^>CO^ (l)3-7x^ 
^Dtf^>ffi50g (0.33^E;W &*?/-M2QnL\\zmm 

u, aaEBi5g^ttA«, «^asETic 1 

l/>75mlT3lHlttaU}to ^fi8cUT#^:W«a&*«fe 
(125ml X2) U i*8Sv^$/i)AT«S^ S» 
5^ S*LT#feffl?ffi«%54gS«H3SeL, bp.94-95^/ 
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*X3) , 2.45(3H,s,^^S) > 4. 31 (2H, s, 
7. 36 (2H, d, J=8Hz, ^#S3-H, 5-H) , 7. 82 (2H, d, J=8Bz, ^ 
mm 2-H,6-H)o 

IROBr) cm' 1 : 1715. 1320, 1290. 
(2) ±g (l) Tflfc i- (p- h ;vx > a ;i^x;v) -3, 3-^* 

^^>~2-^>20g (0.08^;U) *JB^T»6m 5 
@?&4&24g£x* J 0 Hilgil LTl-^7 (P~ 

HPx>a;i^x;»-3, 3->?^^^ >-2-^>i2. 6g 

mp.120.5— 12h&Co 

1 NMR <5ppm (S^na^PA) : 1.17(9H,s,;*^;i/g 
X3) . 2.44(3H,s,*3\>Pg) , 7.34(2H,d,J=8Hz,3f# 
m 7. 93X2H. d, J=8Hz, 55r#^ 2-H. 6-B). 

IRCKBr) cm 1 : 2140, 1660, 1305* 
[0 0 4 4] 1 7. 2-y77-2-7x"MJl/ 

(1) 2-^I3-AB*& DA;*->*15.6g (0.-07**)-* 

dmso i20mifc:«fcu ^nir^>tf>x;^y>f >®±h 
• 2*»«ji5g (o.075^e;i/) ^o^o^tssjol 

**i.5i*fcaAu wma*ia®, k«ut2 

-7x^XW^|/»8^^ D^\+^*15. 3g£a&«§ 
mp. 35—38^0 

• NMR 5 ppm (fi# n D ** A) : 1. 11—1. 82 (10H, m, zs 
?W\3rV>m*^U>X5) % 4.11(2H,s, 
» , 4.46-4.84(lH,m»$^D^Mr>3i;*3 1 >) , 7. 
50-7. 98(5H,m,^SS*iR)o 
IRCKBr) cm' 1 : 1735, 1290, 

(2) ±|B(l)T#fe2-Vxr:;vx;i/3jNr:;v»K y^a^ 
^S^WOg (0.035**) fcJB^TSiifltl 5 0>(3)<>:|i3 

«fcu'TE«atwMaa*ff^ ^snfc«@j§M*aig 

^7A^DTh^77^ HsaK9;yn-y* c-20 
0 («J>tWISlX^(«c)ffi!©*) , ; n^\^1t> : 

£flSJ*^U> = 6 : 1-4 : 1-1 : 1] fciOfilSJ 

>-*5. 8g*$fSfi»#&<£: UT#fco 
'NMR dppm (fi£an#*A) : 1.15—1. 86 (10H,m,-> 
^n^^>^^^l/>x5) , 4.73-4.89(lH,m,->* 
n^\^^>n^^» , 7.47-8.07(5H,m,^#3S* 

^)o 

IR(Neat) cm- 1 : 2160, 1730, 1310 o 

[0045] mmm 1. 

SiSCTl, »iiW3RVfiig034T#fe^U(p-tert-y 

3.0g 
7.0g 



i!2 

5nuaHg@»C03-7xri;i/yD tT^>K^^*51. 5g^«l 
IR(Neat) cur 1 : 1745„ 

(2) $>*?*X*#>42g (0.45**) &DMS0 225dUcS 
#U 60%**{t^hU^A17.9g (0.45**) $18-2 
OrT^gr^SsiJOU 65-70t:T30^ra}S^ SJ&Si* 

T-h^t Kn:7 5>225ml£&AU MIL 
#1^, ±iB(l)T#fc3-7x-;^Dtf*>ffi^^3 
6.6g (0.22**) Ofh7tHD77> (110ml) *gi£ 
£33-41t;T?grFU «#B*Tfc 1 ^WK*^it}fe« 
SiSffiS^S, f&£8l*i§i£+£i£AU *□□** 
Afflffl (100ml x 5) U #£nfc*T«/f£* (200ml x 

3) , mumk*m+h*)vi>*mm (200ml) 
(2opai) Mjli^y^^^A^ttMV^ 
tt*M*«Kmii* s»uT^^tifca^a6o.8g$ftK 

x^*cfcDW*SilbT, l- ^ ^*x*2fcx*-4-:7 xx 

*:/* >-2-:*>24. 7g^afi«fttS <h LT#fc e 
mpr97v6— 98.4^. 

*NMR <5ppm (2#nn**A) : 2.91-3.09(7H,m, ;* 
^U>X2 . 3.99(2H,s,^U» . 7. 

16^7.33(5H,m,^#®*^)o 
IR(KBr) cm" 1 : 1730. 1320. 1305. 

(3) ±|B(2) T#fci-^^;i/x;^x;k-4-7 xx;py^ 
>-2-*>i2g (0.05**) ££>ffc^l/>i35mH;:}8» 
U MJX^7i*>11.5g£}8TL£&, 30»fflffii^ 
SJfe^i^^o A^T, «i§CTl 0<Ml)T##:p- h^X 

>A;i/^x;^^Fii.5g (o.06^e;w $o-5t:Tfg 
y v /-i-^f;^^*-;w-7i-;^ >-2-*>7. 5 

g&»Hfi««Si: UT#Jt. 
mp. 52. 5— 54t: 0 

1 NMR dppm (l^DD *;WA) : 2. 88—3. 07(4H, m, ^ 
^1^>X2) , 3.17(3H,s,^^;VS) , 7. 16-7. 35 (5H, 
in,^#S#St). 

IRCKBr) cm" 1 : 2120, 1655, 1335, 1315 0 

[0043] mmm 1 6 . i-&7*s-i-<p- h*x>x 

;v*x;w-3, 3-^^^;^^>-2-^><d-&jS 

(1)1-7*0^-3, >-2-pT>33. 3g (0. 19^ 
*) ^DMSO 330ml ^niCp- h;l/X>X*7^ 

>K^hU»>A34.9g (0.20^E;W $30-40t:^inU 
It. *V^7?, 60-70 < CT18^raffi»K*$i^^, 

Tl-(p- bJl^yXJl-fc-MS, Z-i?*T)V79 >-2~* 
>41. 6g&afejteSi: UT#^ 0 
mp.H9-122 , C < , 

1 NMR (5ppm (M2 DD3j>*A) : 1. 12(9H, s, 

#U (p-tert-y h^>A^W>-p-b Hn^^x^VV) 
yxfl/>^U n-;^^^*x-^;V 
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m&mi\z£D&e,nizm&mt* te©2o©§jft 

Stress £ 
[0046] mmw 2. 

$Sig«sil©(lh Sig0lJl©(2h &&M6<D(l)S.V&* 

2, 4-^^?;U-2-(p- hJl/X>X)V*r:jW^>^ >-3-*> 



0 1 £JBV>T±fBUi?X h-»<Bf*«6fflU^^->^ 

1.0/im©8gJP©W;>Xh#»l8l£&£ (01 
(a)) . *^248.4nmOKrFX^>'VW'— »f3t3*^'X 
*4£^LT3$;i$lc8#L*: (01(b)) . -5-LT110 

(2.38x5 s - h^^T^X^Ah Kn^>K*S 
WO •C60*HRB« , r.SCilcJ:D, Wv'Xh#|sf2©S 

1 (c)) . 

#enfciie**sifc^-r. 
mil 

ai 



* mm 6 © (2) t» e nfc£M-&#fco ^TSW&ttRtf 

S^tt©Jt«SSffofc. Bftttttfttt. *^?R»«f(DT 
A) Mg&ff Vi&SftftOtf ? XdNift (T8) 5 £ 

j*fcfxV», *©ite*?£^ISJc:J:0a?S. ttlft-SC&lc 

6.0g 

0.3g 
13. 7g 

jk»i ©<&**> 6. 7iy-M©*8SStt5tyv 

(2)R«»fc».6©,(2)] *5&5.V^haiHt 

sws&via-&# [ses^ i © a) &itmi&M 6 © (d ] 

[0 0 4 7 ] *JSW 1. 

Tis©iffl^*> e>^$ i^x Mmsmau cinsjs^ 











95 




WSH ls>«) 


150 






110 




i»tlR|6£D(2) 


160 
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#U (p-tert-7h=^^xg 1 W>-p-h Fn+->xfl/» 

(S£g091©fi-&#) 6.0g 

2-(v^ a*>3r*s)Vij)Wfc=.)V)-2-(s>- h;kx>x;nftx;j/) ^nn> 

(KiiM9©K5!^l) 0.3g 

5?X5 1 V>^»Jn-;U5?^^X-5 i Jl' 13. 7g 



[0048] #asm~2o 



U >if U 3 9MPX— T-JH613. 7g-gXTfc -5 1' 

vx htmtmu zti&m^xm&m 2 

[«2] 
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iff X K^< 


3£i£ 




He 
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<*n rfi Tfr 


VDJ/cnr/ 
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Haw x 


fltxfei&f in 


on 


1 AA Of) 
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0 30 


o 
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JBUjSW lv 
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0 AS 


4 


-cm attt tot >t 
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inn on 
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12 


110, 90 




0.35 


6 


Sin 5 


Slw9 


1Z 


1 1 n on 


JU«r 




7 


m aai es 


fttSfftlO 




i a a qa 


AX* 






3? 23 911 




10 


on- - on 
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22 


100s 90 




0.30 


11 






12 


110* 90 




A CA 

0.50 


1Z 






18 


100. 90 




0.30 


13- 






15 


:iI0T9O 




0:30: 


14 




HSMIO 


25 


100. 90 




0.30 


15 


saws 




20 


100, 90 




0.30 


16 




«a«ia 


20 


100. 90 




0.35 


17 




BBBW15 


25 


90. 90 


&# 


0.35 


18 




S1M14 


12 


100, 90 


&» 


0.35 


19 




ffi&fcll8 


18 


100. 90 




0.35 


20 




aat«i7 


30 


80. 90 




0.40 



->m^&n^itm^\z\x. u^s^n^-^-©^ 
&&ft-oit)s&\z\t, te©2^©sj*T?#&n«:Ka© 

[f83H©3MI] 

[0049] «±j£^ct^&«s*^iiD<, 
o\sitxbttn&zmw&-f<oytmmz.\*&&9vyt (Dee 

P UV) . «^.«KrFX^^-n^-1fJt (248. 4nm) 
[0 0 5 0] ft. *fl^©l^Xh*m«£5R*Wfc, K itS. 



[Hffi©«mftK§9] 
[01] 

[00 5 1] 01tt, *^H©V-^XF«»*fflV5fc3S 
j?l!yt^->^^ffi©3jg»rM0T»S. 
[02] 

[0 0 5 2] 0 2tt *K«f9iT#e.n&su^xh# 
»ia©iss^^ttisas^. 
[^ffllftw] 

[0 0 5 3] 1... Sffi. 2---3(i:5SK<b^*#*t-2. 

77?, 2a---»Jl/t : J'->. I •••Sitm Tiifcfi 

iS, II---©iSW3-C#fcfi^#:*ffl^T#6n&l'^ 
X h »»)S©«^iS»3tlfti!a. Ill - -SKSW 4 T^fcfi 
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I 1 



a 
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ft 

* 




oaoo- 



20QD 



25QO 30Q0 
[ « ( n m ) 



[#«8«IE1] 

mmMmmmzi mxmi i 

1] ftir^^nsl&ft^ p-tert-:/ 
©ffl£TRl&BB»£i§:T#5ftSfi£#-Tr*>S. It* 

C*tIE*fSyBB*] 00 16 

[0 0 16] *&91TfflV>Sft3!S5iS£3l£L-cra. X 

ttlt WAtf. TiBft;6, fcl 1, ftl 3Xttfcl4 
Mfc6] 



R9-J^-Cj-X-R10 
O N 2 

[SC*, RSlfttfRlOtt^^aftUT^ftl-lOCDilL 
Hfe7] 



(CH 2 ) 



-0 



Rll 
R12 



«»K RllR^R12tt**aScL/T*^K^ ^^Sc 

i ~ 5 e>vm7)\,*)vgiji.\mm'8L i ~ 5 ©Any jv* 

•flsi l 
Hfci i] 



s 
ii 



R13- S-C-C-R16 
II J II 
O RISO 
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Hfcl 2] 




(3S*. Ri7tt*t&K^x«:*5^g£^;b-f. ) Tt* 

StlSS&^frU R14&tfR15tt**fflftLT*jiiIiC 
^Xra£$&l~5©ffi»7)M^S&*bU R1614 

1 ~io<Djt®«, »««xtt^«©y;i/+;vs, 
•flii 3 

(ft 1 3] 




(SC«t»» R18. R19, R20Kt/R21tt^>«r»irLT*Si 
gR\ ADy>If, 1 ~10©i«att, #t«*X 

(iH^CDT^^SXtt^^S 1 ~10©7;i/3+->S* 

*>zat>?. ) 

•ftl4 
Hfcl4] 

R23 

RZ2- O-CHj -^^~R24 
O a N 

U R23Rt^R24tt5feAa3tbT^CjBJM 
^-avd^^?x»*s-H iaS^teiV-)- 



(31) fl|^«l^®#-^ #K¥2-19617 (72)58^ *£F ^~ 

(32) fi|Jfea ¥2(1990) 1E30B fi?Biyi|jSrfrlHUgl633#i6 ftftHySHMS 

(33) a«fe«±3iB b* (jp) m&imm&ffito 

(31) «ifc#Lfe5g#^ #BPF2-329552 

(32) flBfc 0 ¥2 (1990) 11JJ 30 B 

(33) fiBfc*&fe^@ H* (JP) 
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